INTRODUCTION
The great diversity of arthropod body plans, together with our detailed understanding of fruit fly development, makes arthropods a premier taxon for examining the evolutionary diversification of developmental patterns and hence the diversity of extant life. Crustaceans, in particular, show a remarkable range of morphologies and provide a useful outgroup to the insects. The amphipod crustacean Parhyale hawaiensis is becoming established as a model organism for developmental studies within the arthropods. This protocol provides a simplified protocol for antibody staining of P. hawaiensis embryos. The method also works well for other arthropods and phyla. Fixed embryos are rehydrated, washed, blocked with normal goat serum, and incubated overnight with primary antibody. Embryos are then washed and incubated with a peroxidase-conjugated secondary antibody that binds to the primary antibody. A subsequent histochemical reaction produces a black stain in those cells where antibodies have localized.
RELATED INFORMATION
The fixed embryos used in this protocol were prepared as described in Fixation and Dissection of Parhyale hawaiensis Embryos (Rehm et al. 2009a) . These embryos are also suitable for in situ hybridization to probe mRNA expression, as in In Situ Hybridization of Labeled RNA Probes to Fixed Parhyale hawaiensis Embryos (Rehm et al. 2009b) . Cell-lineage analysis can be performed following injection of P. hawaiensis embryos with fluorescent tracers, which is detailed in Injection of Parhyale hawaiensis Blastomeres with Fluorescently Labeled Tracers (Rehm et al. 2009c ). An introduction to P. hawaiensis that discusses husbandry, the developmental stages of this crustacean, and its utility as a model organism for studies of arthropod development and evolution is presented in The Crustacean Parhyale hawaiensis: A New Model for Arthropod Development (Rehm et al. 2009d) .
METHOD

Perform all incubations and washes in microcentrifuge tubes at room temperature.
Rehydration of Embryos 1. Rehydrate P. hawaiensis embryos stored in 100% methanol by incubating them for 5 min each in 70%, 50%, and 30% methanol. During rehydration and all subsequent wash steps, gently mix the embryos by spinning the microcentrifuge tubes as they rest in a tube rack. When changing solutions, pipette away as much as possible without allowing the embryos to dry. Avoid shaking or flicking the tubes because the embryos will splash up the tube sides, dry out, and not stain properly. Primary Antibody Reaction 2. Wash the P. hawaiensis and fly embryos with PT three times for 5 min. Following the washes, add 10 µL of fly embryos to each tube of P. hawaiensis embryos.
3. Incubate the embryos in 300 µL of PT + NGS for 30 min at room temperature to block nonspecific antibody-binding sites.
4.
Add the appropriate amount of primary antibody to achieve the desired final concentration.
5.
Gently swirl the embryos in the antibody solution and incubate overnight at 4°C. 8. Incubate the embryos in 300 µL of PT + NGS for 10-30 min at room temperature.
9.
Add an appropriate HRP-conjugated secondary antibody to the proper final concentration.
10.
Gently swirl the embryos in the secondary antibody solution and incubate for 2 h at room temperature.
11. Wash the embryos with PT three times for 1 min.
12. Wash the embryos with PT three times for 30 min.
Histochemical Development Reactions
The 
TROUBLESHOOTING
Problem: Embryos stick readily and permanently to the inner surfaces of glass pipettes.
[
Step 1] Solution: Consider the following:
1. Pass yolk from dissected embryos into pipettes that will be used in proximity to the embryos, thus coating the pipettes with a nonstick layer of yolk proteins.
2. Alternatively, rinse pipettes with PT before using them near embryos.
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